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1
DETACHABLE CONNECTOR SYSTEM FOR
MULTI-PANEL STRUCTURE

RELATED APPLICATION

This application claims priority to provisional patent appli-
cation U.S. Ser. No. 61/652,180 filed on May 26, 2012, the
entire contents of which is herein incorporated by reference.

BACKGROUND

The embodiments herein relate generally to detachable
connectors for use with multi-panel structures to permit
manual and automated separation of at least one pair of panels
as desired by the user. One example of such a multi-panel
structure is a garage door, comprising typically four or more
panels pivotally connector together by a series of hinges that
permit each panel to pivot relative to its adjacent panel(s).

SUMMARY

A connector system is provided that is configured for use
with amulti-panel structure. The connector system comprises
a plurality of first connectors having first and second mem-
bers, where each first member of the plurality of first connec-
tors is configured for affixation to one end of a first panel in
the multi-panel structure, and where each second member of
the plurality of first connectors is configured for affixation to
one end of a second panel that is configured to be positioned
adjacent to the one end of the first panel when the multi-panel
structure is in use. In one embodiment, the first connectors
comprise a pin to pivotally connect the first and second mem-
bers, where the pin may supported by a bracket so that it may
be controllably moved axially within holes or passages within
the first and second members to attach and detach the first and
second members as desired.

Actuation of the pin in a forward and rearward direction to
attain attachment or detachment may be performed by an
actuator that is manually operable and/or automatically oper-
ated via one or more of a number of automated systems. In
some embodiments of the connector system, the first connec-
tors comprise a spring-biased pin so that the pin may be pulled
in one actual direction for detachment of the first and second
members and then the pin may be released to return to its
attached position via the force of the spring. By alternatingly
attaching and detaching the first and second members of the
first connectors through movement of the pin, the adjacent
panels to which the first and second members are affixed may
be separated. The actuator may be actuated mechanically,
electro-mechanically, magnetically or via any other of a num-
ber of ways of applying motive forces, where such motive
forces may be controlled locally or remotely via, for example,
RF signals, or blue tooth signals, or the like.

In one arrangement, an actuator is configured to be
mounted to either one of the first or second panels, and is
linked to the pin used in association with the first connectors,
whereby actuation of the actuator causes detachment of the
first and second members of the first connectors thereby per-
mitting separation of the first panel from the second panel
when the connector system is applied to the multi-panel struc-
ture. In one embodiment, the connector system may comprise
aplurality of second connectors having first and second mem-
bers, where each first member of the plurality of second
connectors being configured for affixation to one end of a
third panel in a multi-panel structure, and where each second
member of the plurality of second connectors being config-
ured for affixation to another end of the second panel when in
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use. The second connectors preferably comprise at least one
pin permitting relative pivotal movement of the adjacent sec-
ond and third panels during normal use when the connector
system is applied to the multi-panel structure, with the second
connectors preferably remaining attached during normal use.

A multi-panel structure kit is provided that comprises in
one embodiment one of the connector systems as described
herein. In that regard, the connector systems may comprise
just the first connectors, or they may comprise the first and
second connectors, or pluralities of each. The kit may further
comprise first and second panels each configured to accept
affixation of the first and second members of the first connec-
tor of the connector system, respectively, and wherein one or
both of the first and second panels is configured to accept
affixation of the actuator. In this way, the kit may be sold with
just the first and/or second connectors, or it may be sold along
with panels to which the connectors may be affixed.

In some embodiments, a complete multi-panel structure
assembly is provided comprising the components of the
multi-panel structure kits described herein. In one example,
the connector system is affixed to the first and second panels
to permit detachable pivotable movement of the first and
second panels when adjoined together using the first connec-
tor of the connector system. In another example, wherein the
connector system is affixed to the first, second and third
panels to permit detachable pivotable movement of the first
and second panels when adjoined together using the first
connector of the connector system and to permit non-detach-
able pivotable movement of the second and third panels when
adjoined together using the second connector of the connec-
tor system.

BRIEF DESCRIPTION OF THE FIGURES

The detailed description of some embodiments of the
invention will be made below with reference to the accompa-
nying figures, wherein like numerals represent corresponding
parts of the figures.

FIGS. 1A and 1B show a schematic perspective view of one
embodiment of a detachable multi-panel system, where the
system is shown in a closed and open mode;

FIGS. 2A and 2B show a schematic perspective view of one
embodiment of a first detachable connector, with FIG. 2B
showing the components in exploded view;

FIGS. 3A and 3B show a schematic perspective view of one
embodiment of an actuator, with FIG. 3B showing the com-
ponents in exploded view;

FIG. 4A shows an elevational view of one embodiment of
a first connector as applied to a first and second panel of a
multi-panel structure;

FIGS. 4B and 4C show the embodiment of FIG. 4A con-
nected to a portion of one example of an actuator, with FIG.
4C showing the resulting separation of the first and second
panels when the first connector is detached by the actuator;

FIG. 5 shows an elevational view of one embodiment of an
entire connector system including one example of detachable
connectors and one example of actuator arranged in one pos-
sible configuration;

FIG. 6 shows an elevational view of an alternative embodi-
ment of a connector system including one example of a
detachable connector and another example of actuator;

FIG. 7A shows an elevational view of an alternative
embodiment of a detachable connector of an alternative con-
nector system as applied to a multi-panel structure;
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FIG. 7B shows an elevational view of yet another embodi-
ment of a detachable connector of an alternative connector
system as applied to a multi-panel structure along with
another example of actuator.

DETAILED DESCRIPTION OF CERTAIN
EMBODIMENTS

By way of example, and referring to FIGS. 1A and 1B, one
embodiment of the present system comprises a multi-panel
structure 10 comprising a plurality of connectors 12 applied
to aplurality of panels 14. In one such example, connectors 12
comprises a plurality of detachable connectors 16 actuatable
by actuator 18 secured to one panel of the multi-panel struc-
ture 10. The connectors 12 further comprises, at least in this
embodiment, one or more sets of non-detachable connectors,
such as those shown number 22 and 24. In the arrangement as
presented in FIG. 1A, by example only, the detachable con-
nectors 16a, 165, 16¢ may be each simultaneously (or indi-
vidually in other embodiments) detached via actuator 18 per-
mitting separation of at least the two adjoining panels to
which the detachable connectors 16a, 165, 16¢ are affixed.

By way of example only, one embodiment of a first detach-
able connector 16a may be described in more detail with
reference to FIGS. 2A and 2B. In that regard, connector 16a
comprises a hinge 26 and a pin support bracket 28. In one
embodiment, the hinge 26 comprises a first member 30a and
a second member 305 secured to each other via pin 34 passing
through openings in first member brackets 36 and second
member brackets 38. With this arrangement, the first and
second members 30a, 306 of hinge 26 may move pivotally
relative to each other. The pin support bracket 28 may com-
prise ends 42 having openings therein through which the pin
may pass as well.

In the embodiment shown in FIGS. 2A and 2B by example,
the pin 34 comprises a control end 44, having an opening 46
therein. The pin may further comprise a position stop 48
configured to bear against one of the ends 42 of bracket 28.
The pin 34, in one example, is spring-loaded within bracket
28 via spring 50 encircling a portion of the pin 34 passing
through the bracket 28, where the spring is configured to bear
against one of the bracket ends 42 and the position lock 48. To
secure the embodiment of detachable connector 16a to a
panel of a multi-panel structure, mechanical fasteners 54, 56,
58 may be used to affix first member 30a, second member 305
and pin bracket 28, respectively. It should be appreciated that
the detachable connectors 16 may be configured in one of a
number of possible ways that permits detachment by having
two separable members, with each member affixed to adjoin-
ing respective panels of a multi-panel system. Indeed, other
possible embodiments are discussed below by example only.

With reference to FIGS. 3A and 3B, one embodiment of an
actuator may be described. In that record, by example, a
mechanically-operated actuator 18 is configured to manual
operation. In one such embodiment, the actuator 18 com-
prises a handle 62 secured to a rotatable plate 64 pivotally
secured between front and back support plates 66, 68, respec-
tively. It is contemplated that the back support would be
affixed to one panel of the multi-panel system in one arrange-
ment. The handle/plate 62/64 component is rotationally mov-
able about secured fastener 72 where the front and back plates
66, 68 are secured to each other via mechanical fasteners 74.
In one configuration, the rotatable handle plate 64 preferably
comprises a plurality of pins 764, 765 secured to the plate 64
and configured to be radially moved within one or more
arcuate tracks 80a, 804 in the front plate concentric with the
axis of rotation of handle plate 64 at fastener 72. By moving
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handle 62 radially to the left or to the right, the rotatable
handle plate 64 may rotate about fastener 72 secured between
front and back plates 66, 68.

In one embodiment of actuator system, cables are secured
to the pins 764, 765 (or to alternative positions on the handle
plate 64) so that movement of the handle pulls on cables to
actuate one or more of the pins 34 within the detachable
connectors. Referring to FIG. 4A, one embodiment of detach-
able connector is shown affixed to two panels 14a, 146 of a
multi-panel structure. As shown in FIG. 4B, the control end
44 of pin 34 may be secured to cable 86 of the actuator system
via hole 44, so that when cable 86 is pulled in the direction of
the arrow, the pin 34 is moved in the same direction so that the
first and second members 30a, 306 become detached from
each other, as shown in FIG. 4C. Depending upon the
arrangement of cables and actuator system, rollers may be
employed to smoothly guide linear movement of cable 86,
including a firstroller 92, as shown in FIG. 4B. With reference
to FIG. 4C, by pulling on the pin 34 at control end 44, the
spring 50 is compressed against one bracket end 42 of bracket
28, to permit return of the pin 34 to the openings in bracket 38
upon release of the tension on the cable 86 by the actuator 18.
By detaching the first and second members 30a, 306 of first
connector 165, as shown in FIG. 4C, the adjoining panels 14a,
145 may be separated, as illustrated in FIG. 1B.

One arrangement of an actuator system 18 is shown with
reference to FIG. 5, in which a single actuator 18 is configured
to control simultaneously each of the plurality of detachable
connectors 16a, 165, 16¢ via cables 86, 88 and 90, respec-
tively. A second roller 94 may be employed to smoothly
accommodate linear movement of cables 88 and 90, where
the second roller preferably comprises a double roller, one for
each of the two cables, 88, 90. In such an arrangement,
detachable connector 16¢ may be configured as a mirror
image of connector 164, where both 16a and 16¢ may further
comprise rollers (not shown) for guiding movement of the
panels 14a, 145 along tracks, such as with conventional
garage doors.

Inuse, when it is desired to separate the adjoining panels to
which the detachable connectors are affixed, the actuator is
actuated, either manually or automatically, depending upon
the type, configuration and arrangement of the actuator that is
employed. An example of an electro-mechanical actuator is
shown in FIG. 6, by example only. In that regard, connector
system 112 comprises a plurality of detachable connectors,
including detachable connector 1165 having a configuration
similar to detachable connector 165 shown and described
above. But in this example of embodiment, the detachable
connector 1165 is linked via pin 134 to an individual actuator
144 controlled through remote operation via transceiver 146.
The actuator 144 may be configured in one of numerous
possible ways to controllably move pin 134 in a forward and
rearward direction to detach first and second members 130a,
1304 of hinge 126 of connector 1165. In other embodiments,
the actuator may be controlled via hard wiring or wirelessly
via aremote controller. The mechanism of action of the actua-
tor may be electro-mechanical, mechanical, or magnetic, as
well as any other system for applying a motive force to pin
134. Such actuators may be configured to independently con-
trol each detachable connector simultaneously or separately,
and may be further configured to be linked to a plurality of
such detachable connectors, rather than each connector be
linked to its own actuator. Numerous arrangements are con-
templated in that regard.

It should be noted that multi-panel structures such as those
appropriate for using the connector systems described herein
may be moved as a whole unit via a separate structure actua-



US 9,303,683 B1

5

tion system. In the case of a garage door, with a plurality of
panels, an automated garage door having a plurality of panels
typically relies upon a garage door opener that may be
remotely controlled via a wireless controller. In many such
cases, the garage door opener comprises a mechanical system
linking at least one of the panels of the garage door to a motor
and linkage, whereby actuation of the motor moves the link-
age to raise or lower the multi-panel garage door as a unit.
Where is desired to employ one or more embodiments of the
present invention to such a multi-panel structure, an auxiliary
actuation system may be required so that the panel or panels
that are separated from the other panel or panels by the
detachment of the detachable connectors can be moved inde-
pendently of the entire set of panels normally moved as a unit.
For example, with some garage systems, the linkage connects
the motor of the garage door opener with the bottom-most
panel of the garage door, so that the entire unit may be moved
in unison upon garage door actuation. In such a situation,
separation of one or more of the upper panels would not
permit separation without an auxiliary actuator connected to
either the panel that can be separated from those below it, or
to a panel connected via undetached connector to the panel
that can be separated from those below it. Such auxiliary
actuator can take one or more of any numerous forms, includ-
ing technology that exists today on the shelf.

Referring to FIG. 7A, an alternative embodiment of con-
nector system 212 comprises a detachable connector 2165
similarly comprising a hinge 226 and pin bracket 228, with
the hinge 226 comprising first and second members 230a,
2306 linked via pin 234. In this configuration, by example, the
pin is not spring-biased, by rather is supported via the support
bracket 228 so that control end 244 of pin 234 may be linearly
controlled in a forward and rearward direction using an actua-
tor that is configured to both pull the pin 234 to the right and
to push the pin 234 back into place to the left, rather than
pulling to the right via cable, and releasing the cable to permit
a spring to push the pin back to its normal configuration.

Yet another configuration of detachable connector may be
described with reference to FIG. 7B, where connector system
312 comprises a detachable connector 3165 comprising a
hinge 326 comprising first and second members 330qa, 3305.
The members are linked via pin 334 penetrating through
brackets 336, 338 in first and second members 330a, 3305,
respectively. In this embodiment, by example, pin 334 is
directly associated with an automated actuator 344 control-
lable by one of numerous possible wired and wireless con-
trollers, including transceiver 346 linked to a remote control-
ler. Persons of ordinary skill in the art may appreciate that
numerous other design configurations may be possible to
enjoy the functional benefits of the inventive systems. Thus,
given the wide variety of configurations and arrangements of
embodiments of the present invention the scope of the inven-
tion is reflected by the breadth of the claims below rather than
narrowed by the embodiments described above.

What is claimed is:

1. A connector system configured for use in disconnecting
apair of panels in a multi-panel structure when the connector
system is applied to the multi-panel structure, the connector
system comprising:

aplurality of first connectors having first and second mem-

bers, each first member of the plurality of first connec-
tors being configured for affixation to one end of a first
panel in the multi-panel structure, each second member
of the plurality of first connectors being configured for
affixation to one end of a second panel that is configured
to be positioned adjacent to the one end of the first panel
when the multi-panel structure is in use, the first con-
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nectors comprising at least one pin bracket coupled to
either one of the first or second panels and comprising a
first end and a second end, the first connectors compris-
ing at least one spring-biased pin disposed therethrough
the first and second ends of the pin bracket and config-
ured to permit relative pivotal movement of the first and
second panels during normal use, the spring-biased pin
further comprising a washer coupled thereto proximate a
first end of the pin and positioned directly adjacent to the
first end of the pin bracket, the spring-biased pin further
comprising a position stop member coupled there-
through to an intermediate portion of the pin and posi-
tioned directly adjacent to the second end of the pin
bracket, the spring-biased pin configured to be actuated
in a linear direction by a user to detach the first connec-
tors, thereby permitting separation of the first and sec-
ond panels upon detachment of the first and second
members of the first connectors; and

an actuator configured to be mounted to either one of the

first or second panels, the actuator being linked to the
spring-biased pin in each of the first connectors,
whereby actuation of the actuator causes detachment of
the first and second members of the first connectors via
linear movement of the pin completely away from the
first and second members such that the pin is detached
from the first and second members of each first connec-
tor, thereby permitting separation of the first panel from
the second panel when the connector system is applied
to the multi-panel structure.

2. The connector system of claim 1, wherein the actuator is
manually operable.

3. The connector system of claim 1, wherein the actuator
comprises:

a first support plate coupled to either one of the first or

second panels;

a second support plate coupled to the first support plate and

comprising at least one arcuate track; and

a handle pivotably secured between the first and second

support plates and comprising a support pin disposed
through the at least one arcuate track, the support pin
being operably connected to the spring-biased pin by a
cable, wherein rotation of the handle enables the support
pin to travel within the arcuate track, thereby permitting
movement of the cable to actuate the spring-biased pin.

4. A multi-panel structure kit comprising the connector
system of claim 1, the multi-panel structure further compris-
ing the first and second panels each configured to accept
affixation of the first and second members of the first connec-
tor of the connector system, respectively, and wherein one or
both of the first and second panels is configured to accept
affixation of the actuator.

5. A multi-panel structure assembly comprising the multi-
panel structure claim 4, wherein the connector system is
affixed to the first and second panels to permit detachable
pivotable movement of the first and second panels when
adjoined together using the first connector of the connector
system.

6. The connector system of claim 1, wherein the actuator is
automatically operable.

7. The connector system of claim 6, wherein the actuator
comprises an electro-mechanical mechanism.

8. The connector system of claim 1, further comprising a
plurality of second connectors having first and second mem-
bers, each first member of the plurality of second connectors
being configured for affixation to one end of a third panel in a
multi-panel structure, each second member of the plurality of
second connectors being configured for affixation to another
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end of the second panel when in use, the second connectors
comprising at least one pin permitting relative pivotal move-
ment of the adjacent second and third panels during normal
use when the connector system is applied to the multi-panel
structure, the second connectors being further configured to
remain attached during normal use.

9. A multi-panel structure kit comprising the connector
system of claim 8, the multi-panel structure further compris-
ing the first panel, the second panel and a third panel, the first
and second panels each configured to accept affixation of the
first and second members of the first connector of the con-
nector system, respectively, the second and third panels each
configured to accept affixation of the first and second mem-
bers of the second connector of the connector system, respec-
tively, and wherein one or both of the first and second panels
is configured to accept affixation of the actuator.

10. A multi-panel structure assembly comprising the multi-
panel structure claim 9, wherein the connector system is
affixed to the first, second and third panels to permit detach-
able pivotable movement of the first and second panels when
adjoined together using the first connector of the connector
system and to permit non-detachable pivotable movement of
the second and third panels when adjoined together using the
second connector of the connector system.

11. A connector system configured for use in disconnecting
apair of panels in a multi-panel structure when the connector
system is applied to the multi-panel structure, the connector
system comprising:

aplurality of first connectors having first and second mem-

bers, each first member of the plurality of first connec-
tors being configured for affixation to one end of a first
panel in the multi-panel structure, each second member
of the plurality of first connectors being configured for
affixation to one end of a second panel that is configured
to be positioned adjacent to the one end of the first panel
when the multi-panel structure is in use, the first and
second members of the first connectors comprising at
least two openings to permit passage therethrough of a
spring-loaded pin that, when in place, permits relative
pivotal movement of the first and second panels when
the first and second members are connected to such first
and second panels, the first connectors comprising at
least one pin bracket coupled to either one of the first or
second panels and comprising a first end and a second
end both configured to receive the spring-loaded pin, the
spring-loaded pin further comprising a washer coupled
thereto proximate a first end of the pin and positioned
directly adjacent to the first end of the pin bracket, and a
position stop member coupled therethrough to an inter-
mediate portion of the pin and positioned directly adja-
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cent to the second end of the pin bracket, wherein the
first and second members of the first connectors are
configured to easily detach upon actuation by a user to
remove such pin from the openings; and

an actuator configured to be mounted to either one of the

first or second panels, the actuator configured to control
withdrawal of such pin from within the openings of each
of the first and second members of the first connectors
such that the pin is detached from the first and second
members of each first connector, whereby actuation of
the actuator causes detachment of the first and second
members of the first connectors thereby permitting sepa-
ration of the first panel from the second panel when the
connector system is applied to the multi-panel structure.

12. The connector system of claim 11, wherein the actuator
is automatically operable.

13. The connector system of claim 11, further comprising
the pin configured for placement within the openings of each
of the first and second members of the first connectors.

14. The connector system of claim 13, wherein the actuator
comprises the pin and, thereby, upon actuation controls
movement of the pin in both a forward and rearward direction
through the openings of the first and second members.

15. A multi-panel structure kit comprising the connector
system of claim 11, the multi-panel structure further compris-
ing the first and second panels each configured to accept
affixation of the first and second members of the first connec-
tor of the connector system, respectively, and wherein one or
both of the first and second panels is configured to accept
affixation of the actuator.

16. A multi-panel structure assembly comprising the multi-
panel structure kit of claim 15, wherein the first connector
system is affixed to the first and second panels to permit
detachable pivotable movement of the first and second panels
when adjoined together using the first connector of the con-
nector system.

17. The multi-panel structure kit of claim 15 further com-
prising a plurality of second connectors having first and sec-
ond members, each first member of the plurality of second
connectors being configured for affixation to one end of a
third panel in a multi-panel structure, each second member of
the plurality of second connectors being configured for affix-
ation to another end of the second panel when in use, the
second connectors comprising at least one pin permitting
relative pivotal movement of the adjacent second and third
panels during normal use when the connector system is
applied to the multi-panel structure, the second connectors
being further configured to remain attached during normal
use.



